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(54) OPTICAL DISK MEDIUM AND REPRODUCING METHOD THEREFOR 

(57)Abstract: 

PURPOSE: To obtain an optical disk medium capable of 
obtaining a sufficient reproducing signal level even when 
recording mark length is decreased. 
CONSTITUTION: This optical disk medium is provided 
with at least one of a base layer 2 and an interference 
layer 5, which is composed of a dielectric layer having 
the extinction coefficient (k) of 0.01<k<0.1 in the 
wavelength of reproducing light at 20° C. A nitrogen 
deficiency silicon nitride film, a nitrogen deficiency 
aluminum nitride film, a silicon carbide film, a 
hydrogenated silicon carbide film, an oxygen deficiency 
silicon oxide film and the like are used as the dielectric 
layer. The reproduction is executed by setting the 
reproducing power so that a part increased in the 
extinction coefficient of the dielectric layer by the temp, 
rising exists within the diameter of reproducing light 
beam. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1]Optical disk media, wherein it is optical disk media which have at least one of a 
foundation layer which consists of dielectric layers, or the interference layers and the extinction 
coefficient k to wavelength of regenerated light at 20 ** of said dielectric is within the limits of 
0.01<=k<=0.1. 

[Claim 2]The optical disk media according to claim 1, wherein a dielectric layer is chosen from a 
nitrogen deficit silicon nitride film, a nitrogen deficit aluminum nitride film, a silicon carbide film, a 
hydrogenation silicon carbide film, and an oxygen-deficiency silicon oxide film. 
[Claim 3]When an extinction coefficient of a dielectric layer of a rear end part of a reproduction 
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light beam which changed for a rise in heat according an extinction coefficient at 20 ** to 
absorption of k Q and regenerated light is made into k 1f A regeneration method of optical disk 

media supplying power of regenerated light so that a relation of k l /k Q >1 may always be 

materialized. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]CD-ROM only for read-out by which this invention uses a laser beam for 
read-out of information, It is related with the super resolution optical disc using the functional 
film from which an optical property changes with the light volume of the regenerated light which 
is the technique of acquiring the high density exceeding the diffraction limit of light in more detail 
about rewritable optical disk media and regeneration methods, such as a magneto-optical disc 
and a phase change disk. 
[0002] 

[Description of the Prior Art]It depends for the limit of densification on the beam diameter of a 
laser beam in CD-ROM which uses a laser beam for read-out of information, the magneto- 
optical disc, and the phase change disk. When a recording mark becomes small compaired with a 
beam diameter, this is because intersymbol interference is caused and regenerative-signal 
amplitude becomes small, in order for two or more recording marks to exist in a beam diameter. 
Since the beam diameter which can be narrowed down with an object lens is in inverse 
proportion to wavelength, short wavelength formation of the laser light source is advanced, but 
development of a light source of 600 nm or less is a research stage. 

[0003]There is a method of using the super resolution using the functional film from which an 
optical property changes with the light volume of regenerated light as a means to acquire the 
high density exceeding the diffraction limit of this light (1990, applied OPUTIKUSU, No. 29, 3766 
pages (Applied Optics29(1 990)3766)). . The AIRI star method which uses as a mask the 
reproduction layer of the magnetic switched connection film which consists of a recording layer 
and a reproduction layer as application in the magneto-optical recording of this super resolution 
is proposed. (For example, 1991, the Magnetics Society of Japan, the No. 15 supplement S1, 319 
pages (J. Magn.Soc.Jpn. and 15 Sppl.SI (1991) 319)). In this technique, it uses that the 
temperature distribution in the diameter of a reproduction beam differs from light intensity 
distribution. Two kinds of FAD from which a portion with a high temperature will be in an erasing 
state are proposed as RAD by which the magnetized information of a recording layer is 
transferred by only the portion with a high temperature at a reproduction layer. By using this 
technique, more than twice as many high density as this is attained, without changing the 
wavelength of a laser beam. Three layers of the control layer which controls by temperature the 
switched connection between the recording layer which carries out record-keeping of the 
information, the reproduction layer which acts as a mask, and both layers as composition of a 
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magnetic recording film are needed. An initialization magnetic field is needed by RAD. 
[0004]The method which used GeSbTe for the mask is proposed as an example which applied 
super resolution to CD-ROM (1993, the Japan Society of Applied Physics European-languages 
magazine, No. 32, 5210 pages (Jpn.J.Appl.Phys. 32 (19939) 5210)). This method also uses that 
the temperature distribution in the diameter of a reproduction beam differs from light intensity 
distribution. Since GeSbTe of a portion with a high temperature becomes a fluid and the optical 
constant differs from a solid state, reflectance of a hot section can be made low by choosing 
medium composition. In order to define suitably reflectance in case GeSbTe(s) are a liquid state 
and a solid state and to make possible the repetition between the liquid phase and solid phase, 
the combination of the protective layer of four or more layers and a reflecting layer is needed. 
[0005]The structure of having a dielectric film in an optical magnetic recording medium or a 
phase change medium is common. Within a medium, two kinds of work of the effect which a 
dielectric raises the protective effect and optical interference of record film, and reinforces a 
regenerative signal are called for. In order to heighten cross protection, it is required for the 
extinction coefficient which the refractive index which is a real part of a complex index of 
refraction is high, and is imaginary part to be small. For this reason, the silicon nitride film with a 
big refractive index, the aluminium nitride film, the silicon carbide film, etc. are used as a 
dielectric film. Although the complex index of refraction of each dielectric can be changed by 
changing chemical composition, in order to raise optical interference and to reinforce a 
regenerative signal, it is common that an extinction coefficient uses chemicals both theory 
presentation set to 0. 
[0006] 

[Problem(s) to be Solved by the Invention]in the conventional method as shown above, in order 
to add the mechanism of super resolution, the new stratum functionale is required — it comes 
out. Therefore, there was a fault that medium composition became complicated and a medium 
became expensive. 

[0007]The purposes of this invention are the optical disk media which realized the super 
resolution mechanism with easy composition, and to provide the regeneration method. 
[0008] 

[Means for Solving the Problem]This invention is optical disk media with which the extinction 
coefficient k in wavelength of regenerated light has either [ at least ] a foundation layer which 
consists of a dielectric layer which is within the limits of 0.01<=k<=0.1, or an interference layer in 
20 **. As an usable substance, a nitrogen deficit silicon nitride film, a nitrogen deficit aluminium 
nitride film, a silicon carbide film, a hydrogenation silicon carbide film, an oxygen-deficiency 
silicon oxide film, etc. are raised to a dielectric layer. What this invention sets up reproduction 
power for so that a portion which an extinction coefficient of a dielectric layer increases by a 
rise in heat into a diameter of a reproduction light beam may exist, An extinction coefficient at 
20 ** Namely, k Q , When an extinction coefficient of a dielectric layer of a rear end part of a 
reproduction light beam which changed for a rise in heat by absorption of regenerated light is 
made into k^ it is a regeneration method of optical disk media supplying power of regenerated 
light that a relation of k^/k Q >1 is materialized. 
[0009] 

[Function]In the regenerated light of high energy, optical absorption generates a dielectric a little 
rather than an optical absorption end. The band gap which determines this optical absorption end 
becomes narrow very only by the rise of temperature. When the energy of regenerated light has 
separated greatly from the energy of the band gap, influence does not receive the optical 
constant of the dielectric of the band gap change by a temperature change, but in the 
regenerated light of high energy, optical absorption of a dielectric increases from an optical 
absorption end with the rise of temperature a little. For this reason, the extinction coefficient of 
the hot section in a beam diameter changes, and the reflectance or the car angle of rotation 
proportional to a reproducing output changes. Thereby, the super resolution more than the beam 
diameter of regenerated light becomes possible. The function of super resolution can be realized 
by using such a dielectric for an interference layer or a foundation layer, without adding the new 
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stratum functionale. 

[0010]Combination with the dielectric whose k in the wavelength of regenerated light is 0.01 <-k 
as regenerated light of high energy a little is more suitable than an optical absorption end. In 
0<=k<0.01, also when temperature rises, the value of k does not change and cannot be used. 
Optical absorption of an interference layer is too large at k>=0.1, and since reflectance or a car 
angle of rotation falls, a reproducing output declines and it is not suitable. In the light with a 
wavelength of not less than 600 nm used for playback of the present optical disc, there are a 
nitrogen deficit silicon nitride film, a nitrogen deficit aluminium nitride film, a silicon carbide film, a 
hydrogenation silicon carbide film, and an oxygen-deficiency silicon oxide film as a material with 
which it is satisfied of this optical condition. As for the optical absorption end of these dielectric 
films, it is possible to make it change by changing composition ratio, and also when the 
wavelength of regenerated light changes, it can respond. 
[0011] 

[Example]Next, the example of this invention is described in detail with reference to drawings. 
[0012](Example 1) Drawing 1 shows the fragmentary sectional view of the optical magnetic 
recording medium in the example of this invention. This optical magnetic recording medium the 
nitrogen deficit silicon nitride foundation layer 2 on the plastic plate 1 in thickness of 59 nm. the 
GdFeCo reproduction layer 3 — in thickness of 30 nm, the nitrogen deficit silicon nitride 
interference layer 5 was formed in thickness of 1 14 nm, the aluminum reflecting layer 6 was 
formed one by one in thickness of 40 nm, and 30 nm and the TbFeCo recording layer layer 4 
were produced. The nitrogen deficit silicon nitride film (SiNx) formed membranes by rf weld slag 
which used the silicon target. Sputtering gas pressure is 0.2-Pa argon gas flow 50sccm, nitrogen 
gas flow 1 3sccm, and the injection power 800W. GdFeCo and TbFeCo formed membranes by dc 
magnetron sputtering which used the multicomponent target. Sputtering gas pressure is 0.08 Pa, 
argon gas flow 50sccm, and the injection power 100W. For comparison, the film formation 
condition of the nitrogen deficit silicon nitride film was changed, and the disk using the silicon 
nitride film (SiN) of stoichiometric composition was also produced. The film formation condition 
at this time is a temperature change [ in / in drawing 2 whose sputtering gas pressure is 0.2 Pa, 
argon gas flow 50sccm, nitrogen gas flow 50sccm, and the injection power 800W / the 
wavelength of 690 nm of a SiNx film and an SiN film ] of transmissivity and reflectance. As for 
the value of the extinction coefficient k at 20 **, 0.02 and the SiN film of a SiNx film are 0.0. In 
both SiNx films, transmissivity and reflectance fall in connection with a rise in heat. Therefore, 
optical absorption will increase with temperature. On the other hand, at an SiN film, there is no 
temperature change in transmissivity and reflectance. 

[0013]The amount change of regenerated light of the career at the time of playing 0.3 
micrometer of mark length's record signal on the wavelength of 690 nm and a noise is shown in 
drawing 3 about the two-kind disk using a SiNx film and an SiN film. It is 690 nm in linear velocity 
8 m/s and reproducing wave length. Both disks increase a noise in monotone according to the 
increase in the amount of regenerated light. On the other hand, although a career increases in 
monotone like the increase in a noise in the disk which used SiN for the dielectric, by the disk 
using SiNx, by not less than 1.5-mW reproduction power, it increases rapidly and becomes large 
not less than 20 dB rather than a SiN disk. This is because super resolution happened by the 
temperature change of optical absorption of a SiNx film. 

[0014]The recording frequency dependency of C/N is shown in drawing 4 . Reproduction power is 
2.5 mW. Although C/N falls greatly at 9 MHz in the disk using an SiN film, C/N is not less than 
45 dB to 12 MHz by the disk using a SiNx film. 

[0015](Example 2) The example of the magneto-optical disc which used the nitrogen deficit 
aluminium nitride film (AINx) next is described. The disk configuration changed the nitrogen 
deficit silicon nitride layer into the nitrogen deficit nitriding aluminum layer, and also is the same 
as that of drawing 1 . The AINx film formed membranes by rf weld slag which used the aluminum 
target. Sputtering gas pressure is 0.2 Pa, argon gas flow 50sccm, nitrogen gas flow 13sccm, and 
the injection power 800W. The refractive index n with a wavelength [ at 20 ** ] of 690 nm is 2.2, 
and the extinction coefficient k is 0.03. 

[0016]The frequency characteristic has improved by enlarging reproduction power also in this 
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disk, and, as for C/N, not less than 45 dB was obtained to 12 MHz. 

[0017](Example 3) The example of the magneto-optical disc which used the silicon carbide film 
(SiC) next is described. The disk configuration changed the nitrogen deficit silicon nitride layer 
into the SiC layer, and also is the same as that of drawing 1 . The SiC film formed membranes by 
rf weld slag which used the SiC target. Sputtering gas pressure is 0.2 Pa, argon gas flow SOsccm, 
and the injection power 800W. The refractive index n with a wavelength [ at 20 ** ] of 690 nm is 
2.3, and the extinction coefficient k is 0.02. 

[0018]The frequency characteristic has improved by making reproduction power high also in this 
disk, and, as for C/N, not less than 45 dB was obtained to 12 MHz. 

[0019](Example 4) The example of the magneto-optical disc which used the hydrogenation 
silicon carbide film (SiCHx) next is described. The disk configuration changed the nitrogen deficit 
silicon nitride layer into the SiCHx layer, and also is the same as that of drawing 1 . The SiCHx 
film formed membranes by rf weld slag which used the SiC target. Sputtering gas pressure is 0.2 
Pa, argon gas flow SOsccm, hydrogen gas flow 2sccm, and the injection power 800W. The 
refractive index n with a wavelength [ at 20 ** ] of 690 nm is 2.2, and the extinction coefficient k 
is 0.01. 

[0020]The frequency characteristic has improved by making reproduction power high also in this 
disk, and, as for C/N, not less than 45 dB was obtained to 12 MHz. 

[0021](Example 5) The example of the magneto-optical disc which used the oxygen-deficiency 
silicon oxide film (SiOx) next is described. The disk configuration changed the nitrogen deficit 
silicon nitride layer into SiOx layers, and also is the same as that of drawing 1 . The SiOx film 
formed membranes by rf weld slag which used the Si target. Sputtering gas pressure is 0.2 Pa, 
argon gas flow 50sccm, gaseous oxygen flow rate 5sccm, and the injection power 800W. The 
refractive index n with a wavelength [ at 20 ** ] of 690 nm is 2.3, and the extinction coefficient k 
is 0.03. 

[0022]The frequency characteristic has improved by making reproduction power high also in this 
disk, and, as for C/N, not less than 45 dB was obtained to 12 MHz. 

[0023](Example 6) The example of the magneto-optical disc which changed the film formation 
condition of the nitrogen deficit silicon nitride film (SiNx) from Example 1 next is described. The 
disk configuration is the same as that of drawing 1 . Sputtering gas pressure was made into two 
kinds, 0.2 Pa, argon gas flow 50sccm, and nitrogen gas flow 10.5sccm and 10sccm. It is the 
injection power 800W. Optical properties with a wavelength [ at 20 **■] of 690 nm are n= 3.1 and 
k= 0.1 1 in nitrogen gas flow 10.5sccm in n= 2.9, k= 0.10, and 10sccm. 

[0024]A frequency characteristic improves by making reproduction power high also in this disk. 
As for C/N, in nitrogen gas flow 10.5sccm, 45 dB was obtained to 12 MHz. However, the 
extinction coefficient of C/N was 42 dB in 12 MHz by the disk of nitrogen gas flow 10.5sccm of 
0.1 1. This is because the car angle of rotation fell since optical absorption of a dielectric layer 
was large. 

[0025](Example 7) The example which used the nitrogen deficit silicon nitride film (SiNx) for the 
phase change recording medium next is described, a plastic plate top — a nitrogen deficit silicon 
nitride foundation layer — in thickness of 100 nm, 20 nm and a nitrogen deficit silicon nitride 
interference layer were formed in thickness of 15 nm, the aluminum reflecting layer was formed 
one by one in thickness of 40 nm, and the GeSbTe recording layer was produced. The nitrogen 
deficit silicon nitride film (SiNx) formed membranes by rf weld slag which used the silicon target. 
Sputtering gas pressure is 0.2 Pa, argon gas flow 50sccm, nitrogen gas flow 1 3sccm, and the 
injection power 800W. The GeSbTe film formed membranes by dc magnetron sputtering which 
used the multicomponent target. Sputtering gas pressure is 0.08 Pa, argon gas flow SOsccm, and 
the injection power 100W. For comparison, the film formation condition of the nitrogen deficit 
silicon nitride film was changed, and the disk using the silicon nitride film (SiN) of stoichiometric 
composition was also produced. The film formation condition at this time measured the recording 
frequency dependency of C/N about two kinds of disks whose sputtering gas pressure is 0.2 Pa, 
argon gas flow 50sccm, nitrogen gas flow 50sccm, and the injection power 800W. Reproduction 
power is 2.5 mW. Although C/N falls greatly at 9 MHz in the disk using an SiN film, C/N is not 
less than 45 dB to 13 MHz by the disk using a SiNx film. 
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[0026](Example 8) The example which used the nitrogen deficit silicon nitride film (SiNx) for CD- 
ROM next is described. On the plastic plate which has a record signal as prepit beforehand, the 
nitrogen deficit silicon nitride foundation layer was formed in thickness of 100 nm, the aluminum 
reflecting layer was formed one by one in thickness of 40 nm, and it produced. The nitrogen 
deficit silicon nitride film (SiNx) formed membranes by rf weld slag which used the silicon target. 
Sputtering gas pressure is 0.2 Pa, argon gas flow 50sccm, nitrogen gas flow 13sccm, and the 
injection power 800W. For comparison, the film formation condition of the nitrogen deficit silicon 
nitride film was changed, and the disk using the silicon nitride film (SiN) of stoichiometric 
composition was also produced. The film formation condition at this time measured the recording 
frequency dependency of C/N about two kinds of disks whose sputtering gas pressure is 0.2 Pa, 
argon gas flow 50sccm, nitrogen gas flow 50sccm, and the injection power 800W. Reproduction 
power is 2.5 mW. Although C/N falls greatly at 9 MHz in the disk using an SiN film, C/N is not 
less than 45 dB to 13 MHz by the disk using a SiNx film. 
[0027] 

[Effect of the Invention]According to this invention, as explained above, also when record mark 
length became short rather than a laser beam diameter by adding the function of super 
resolution to the dielectric layer used for an interference layer or a foundation layer, sufficient 
regenerative signal level was obtained and offer of highly efficient and cheap optical disk media 
was attained. 



[Translation done.] 
* NOTICES * 

JP0 and 1NPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a fragmentary sectional view of the optical magnetic recording medium of this 
invention. 

[Drawing 2] It is a figure showing the temperature change of the transmissivity in the wavelength 
of 690 nm of a nitrogen deficit silicon nitride film and a stoichiometry silicon nitride film, and 
reflectance. 

[Drawing 3] lt is a figure showing the amount change of regenerated light of the career at the 
time of reproducing 0.3 micrometer of mark length's record signal on the wavelength of 690 nm, 
and a noise. 

[Drawing 4] It is a figure showing the recording frequency dependency of C/N. 
[Description of Notations] 

1 Plastic plate 

2 Nitrogen deficit silicon nitride foundation layer 

3 GdFeCo reproduction layer 

4 TbFeCo recording layer 

5 Nitrogen deficit silicon nitride interference layer 

6 aluminum reflection film 

21 Transmissivity and reflectance of a stoichiometry silicon nitride film 
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22 Transmissivity of a nitrogen deficit silicon nitride film 

23 Reflectance of a nitrogen deficit silicon nitride film 

31 The noise and career of a disk using a stoichiometry silicon nitride film 

32 The noise and career of a disk using a nitrogen deficit silicon nitride film 

41 C/N of the disk using a stoichiometry silicon nitride film 

42 C/N of the disk using a nitrogen deficit silicon nitride film 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Translation done.] 
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K*JW*?H«»»k*i2 0'CCCif$-t»r, 0. Ol^k^ 

0. i<Dffim?i'Ci!b2>mm&m<i; t )te2>Tt&m'bL< « 

^gWI©4>&< 4fe-^Wr-5^r-fX^jif*-C* 

^{bS^IS. ^^a^{bs^ 'J 6n 
si^<*^©?s*^[*«t^nt-i>gi5^»ffi-r 5 5ch 

^t^ko . S^pfe©i»JRtc«l;?,Sg[±#©/cJ?)^bb 
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[0009] 

©fc»> b*-ASrt©lSSa5©^»^tt^bb. 
C*lK«fc K> . W£t£© fcf- AS^±©jaj»^^Bj^i & 

[ooio] mm&z k> b&emxw^-om&it 

iLW, W&ytommctoVZkfiK 0. Ol^kt 
aSSmttiOlia^hlia^S'raS. 0^k<0. 

rSttt*. S/c k^O. it?BWl©*?W^ 
6*VCt» S 6 0 0 nm«±(DjgS©7fer'«, C ©#^# 

©3fc!»JRSS8«. iHJS6Jt*gE*SCiK<fc O^tS-ltS C 
[0011] 

[0012] DHltt. *«W©H*0«k:*j 

ffiMitisV 3 >TH&JS 2 £ 5 9nm©J13fC, GdFeC 
o??*yi3£3 Onm. Tb F e C o!a£S®Ji4£3 0 ran 
<0mS(C: i*^ii{ki"j3>TM5 4l l 4 ran© 
ISK. T^5S*tB6*4 0nm©«3{cMS^MOfP 
Ht/fc. SBRMntfbi/Ua^ll (SiNx')tt, 
3>^-y-^ h^rffll^cr f X^-^^fc^^^C/fco 
X^'^tfXEEi*. 0. 2Pa7^3>^XjSl5 0s 
ccm, l*^ffill3sccm, &A^7-8 0 0 
GdFeCoiTbFeCott, 

ft. *^s> ^tfXffte, 0. 0 8 Pa, T^=f>#Xo£ 
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I50sccm, 1 0 OWtibS. J±3S©/c 

«>«:. ^^a^b^y^M©^^*^*. it¥ 

mS&ffitfHDmti'' V 3 >K (S i N) fcfli^fc^* 

0. 2 P a . T;P^>^S15 0 s c c m> li*'^ 
SB50 seem, SA^*?- 8 0 0W-C^^^2B, 
S i NxliS i NM©&S6 9 OnmtCfcW^SM^t 
S*f^©Mg^{bf 2 0°C(CfcW^^^k© 
Bit, SiNxlBO. 0 2. SiNMBO. 0T* 
10 S„ S i NxMr«aii*£SS^«£fctC^Jh#IK 

flnfSC£K:tt£ 0 — S i NITB, BM 

[0013]i3K, v-^fi0. 3 urn ©fetWt £ 
9 0 nmrW£b /<:*§•£© + t'JTi^ X©W£ 

#*^b£s i Nxits i Nmzm^tczmm^-t * 

VlC-o^Xfjk?. ^ji8m/s> B£*fefi6 9 OnnfC* 

20 ^iWcf^x^B. ^-rx©iiijnii^«fc#is{cit 

JnT2>3&^ SiNx»fcf^^T»l. 5mWJi( 
±©ff£.A«7- tcifflnu SiNf^i'iH 
2 0 dB«JLA#< Chit SiNxM©*^ 

JK©»flSWfc«c«fc ») ®0?«*s©c itctcib-e&z. 
[0 0 14]@4(C, C/N©IE«9a8R«c#tt*^ 

H&rC*7-I22. 5mWt*5. S i NI4ffll,>fc 
T^Xi'TW:. 9MHz-CC/N«Alr <fi;T-rS*i > 
S i NxMSr/Bt^cf^ X^Ttt 1 2MHzttC/N 
«4 5dBJy±-C&^,„ 

30 [0015] (mmw 2 ) ^tcflDKMittf br « 5 m 

(A 1 Nx) 4»»fc^7 t ^i'©ii«iCO^-C 

mKW&itTfr^mtc^z-tcufrum 1 iPHt-r-aa,, 

A 1 N x Tib 5 h r f s> ^ 

fCj;0^Ml/fco XJ*9*tfaa.Vl* 0. 2Pa, 
3>**Xi^M5 0 s c c m> S^^/XSfefi 1 3 s c c 
m. jKA^7-8 0 0WTM. 2 0 "CiC*$W^^S6 
9 0ran©JSJr^n«2. 2 . ?B8H£g! k tt 0 . 0 3t* 
5. 

40 [0 0 16] C©7W X^iCfctiTfeW^^V-^A^ 
<"T?»CiT'jg^!!^tt«B^#3tl, 12MHzisrC 
/N«4 5 d BtLh«6nfc„ 
[0017] (Htfe0l3 ) ^K-^bSSRit ( S i C) * 

x ^^«a^^«s{b-> 3 s i c mtc$£s. tc 
teMzm i s i cm, s i c$-y? 

Kit. 0. 2 Pa. 7;^*>*'xM50sccm, S 
A^'"7-8 0 OWf*!.. 2 0°C«::teW&?&g6 9 0 ran 
50 ©®ff^nW2. 3, (ig«kB0. 0 2?*S. 
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[00 18] C©-r -f ZftCto^-C y-$:m< 

N«4 5 d B«±W6tlfc s 
[0019] (HtbM4 ) &tc*3^ftiiitfU£3R8t ( S 

iCHx) zm^tcytwm.? -i *>?<DmMm<<c-o^xm. 

BJTS. ir-<X?«^iS^JiS{b^y=i>Jl£S i 
CHxJKC^/cti*M*Sl ilsHtr&S, S i CHx 

S i OZ-Vv F^fflWcr f7A^K±»)^ 
mute 7A^^E«. 0. 2 Pa, T^=T>**^ 

0 s c c m. 7ksR**X^S2 seem. f^A^*? 10 
-8 0 0WTW. 2 0 - C(C*J^^KS6 9 0nm©jgflf 
*n«2. 2. m*^kttO. 0 1f*S. 
[0 02 0] C©tw Xi7tc4j^TfeS^^-"7-*iS< 

TSc£rjg&tfc9$tt»&#;*ft. i2mhzjtc/ 

N«4 5 d B«±*^#P>n/c 0 
[0 02 1 ] 5 ) 'X<<cMmX.MWHtis V =»J8 

(s i ox) zm^tcym^.? <t xzxomMmic-o^x 

iOxiK^fcli« 1 i|5I«r*i,„ S i Oxja 
«, S i Z-y? YZm^tcx f ^?$CCJ:*)JiSRb 20 
fco XrJ 0. 2 Pa. TJl-3>^Xj3SS 

50 seem. ^WJ5sccm, ^^-8 
2 0'CiC*5W^^S6 9 OnnKDfflSf^n 
itZ. 3. ft^H&tfckttO. 0 3-eabS„ 

[0 02 2] CO-r-f Xi'tc4sl>r^Si^-'7-?rift< 

rsc4rja«asft»tttai»*sn. i2mhzHtc/ 

NB4 5d BfiLbP96hfc. 

[0023] (mbM 6 ) -xicmmximftis y ^ »g 

( S i N x ) ®lt&lt&tt*ggStffl 1 fcgAfcjefiBOl?* 

-/^^©Jisiwco^r^-r^ 0 ?w.xfitji£ttsi 30 

ilsMt-C&So 2#.XEEtt. 0. 2 Pa. T)V3 

>#XSfoS 5 0 s c c m. SStf^iifES 10. 5 s c c 
mi 1 0 s c cm®21iiU. SA^^r7-8 0 0W 
-C$> So 2 0 -CfcfcW 6 9 0 ntn©^i^tt«g* 
^^110. 5 s c cmTBn = 2. 9. k=0. 1 
0. 1 0 s c cmTttn^ 3. 1. k = 0. 1 1~C$> 

So 

[0024] C©^-* x^fcztet^T kWi^-^ilK 

0. 5 s c cmtlll 2MHzJtC/N(J4 5dB*i 40 
f#6n/Co Ufrb. ?8*fl8fc#0. 1 l©2Jg#Xifcfi 
10. 5 s c cm©fV*£-Cttl 2MHzTC/Ntt 
4 2dBr*o/-Co cn», BWfl*©^******* 

[002 5] 7 ) ;XC£flg. t£ft«RtttC£ESft 

ifigfb^ >J3>I(SiNx) G/cHiSWc-ot,* 

^TitiS?: 1 0 0ran©J¥ 5(C. G e S b T eiBi*®£ 
2 0 run. SR^JiSIb^ U =>>^f$MI£ 1 5 nm©i?3 
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fco a^ig^bs-'y^K (siNx)u, 

h*/8t»fcr f X'f? £iC<fc9f£)gLfc. X^ 
•^*'XEB, 0. 2 Pa. 7^3>^*15 0 s c 
cm. WM#*Wi& \ 3 s c cm. SA'^-S 0 0W 
r&So GeSbTeltt. f^f-y? h£JB(,>/cdc 

«. 0. 0 8Pa. 7M>^M50sccm, S 

a^7-ioowc$,^ i:b^©/c«?>{c. mmxm^it 

y ^ > m<DtiZWgk®-*;%tZ. . {b^fifs&llJ&©^b~> y 

©J&J^#tt. WvjttfxmX, 0. 2 Pa. T^n* 
>*'^S15 0 s c cm, if*'xS15 0sccm. 

&A^7-8 o ow-e&^asofwxinc-^TC 
/n ©t aa^?&fW£#i4£«>j5£ v fc. w •? - « 2 . 

5mWr*-5o SiNl5:fflWcf-<Xi'm 9MH 
z-CC/N«A#<<ST-TS*5, s i NxR*ll>fcf 
■iXt>X*U\ 3MHz SrC/Nii4 5 d BVLtTft 
S. 

[0 026] (HSS0II8) ^CCD-ROM,cS^S 

s^t5>U3>M (s i nx) ^mmutcMmmic-o^x 

% 1 0 OnmCOJP^CC. 7^ 5 JK*fJS£ 4 0 nm©Wi* &CJIR 

^JcMu^Lfco mmx.mm<ti"j^ym (sin 

x) «, '>y3>$-y 5 >Sfflufcr fx/tyj-tcj: 
Dj&Ml/fc. XA^^Eli. 0. 2 Pa, T)Vziy 
ttXffiMb 0 s c c m. ^MU^tisA 1 3 s c c m, i£ 
A^-7-8 0 0WCab^ tt«©fc«>K. mmxmMit 

u y 3 >jg©j£jg^#£^* . < t^aiMEfiScMi . bi> y 

(S i N) »fcf^XHMl>fc, t©t$ 
©JiSBEfetttt. ^»*</^£Ett. 0. 2 Pa. T^=f 
^ffl50sccm, fi*^f^^S5 0 s c cm. 

2iiOf^ *t«lvrC/N©IE,^j^&.¥tt* 
Illfc. S4^ ,| 7-tt2 i 5mW-C&So SiNl^ 
ffl^fcf^^TU 9MHzrC/N»At<fiTt 
•5*5. SiNxMiWcf^?T?(J13MHzlt 
C/N«4 5 d BU±-C*-5„ 
[0027] 

PSfe U < BTtifeBCCffll^^m^JlKffl^©^* 
ttJJDT £C iT U— !f f-Ali 0 fcie«^-?£#5§ 

[Sffi©ISmftmBJ] 

[0 1 ] *^Bj©^«l2i^<*©gP^»r®0r*S. 

[02] mmxmg.<tf)=»mtit¥&wimki")^ 

>m<Dfo&6 9 0nm(C*s^-5^3l^<!:JgW^©ja^^b 
[03 ] -7-^eo. 3 Mm ©fBiam^i^Se 9 Onm 



C5) 



- 1 110 3 5 
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[04] C/'N©ia^jg^S14^^U/c0-C&-S o 
1 77X?'^lfi 

3 GdFeCoM 

4 TbFeColESl 

5 mmxmmi v ^ ^mm 

6 A 1 JgJWJS 



2 3 Ss^Jlgf b > V 3 >IK©£»f ^ 

31 it^mwimtis'j^i'mzm^tcTj xtxDsj 

41 it^mmmit^'j^^mzm^tc^j z?<dc/ 

N 

4 2 g*X»Ht->';3y|i?:m>fcf^i'©C/ 
10 N 



[01 ] 



[02] 



I ^ : 1 \" ,: ^ : *v- : * •. •• %M 

J. • ,« •« • « » • • • • 

I * - » • » » • •#■«*• • '*•«.>_•« 7 
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